COJEPKAHUE

ABToMaTuka. UHdpopmaTnka.
YnpaBiieHue. IIPHOOPDI ...........ccoecveiiiieiieieieeiieeeieie et

JBopenxuii /1. C., IBopeuxuii C. U., OctpoBckuii I'. M., Toacrbix C. I'. Kon-
UETIHUSI TEOPUU THOKOCTH TEXHUICCKUX CHCTEM ....oovoiveeinieeiaieeeianeesessaesessneessssnsesnnas

®unaroBa A. I'., Uypukos A. A., luBun A. I'. MeTton Hepa3pymIaromero KoH-
TPOJIS TETUTO(PHU3MYCCKIX CBONCTB BHEIIHEH TETUIOM3OJISIIIAN W3ICTHNA IFITHHI-
PUUCCKON DOPMBI (HA AHETIUTICKOM SIZBIKE) <.v.vveeeveeeveneeesseeseessesssesssesssesseesesssesseensesnns

MaiinukoBa H. ®@., Kykos H. Il. HMaeHTuyHOCTh TEeMMEpaTypHBIX TMOJEH
OT IJIOCKOTO M ChepruIecKOoro HarpeBaTesieii B MeTo/ie Hepa3pyIIaloiero TeIio-
(DUBIICCKOTO KOHTPOIIT ...eoveveeeeeiaiaiaceseeeeaeteaeseeseseestsssesesesessssssssssassssesesesesssssssssssssesesesann

BaacoB A. I1. CucteMHBIH aHaNN3 TOJCHCTEMBI «DHEProcOepexeHney Ipes-
MNPUATHA XUMAYECKOU MPOMBIIIITIEHHOCTH ...eeeeuuvreeeruerieerireeessireeesniseeesnuseeessnueeessnnns

Ba6uues A. M., Hoxoasckuii B.E., TI'pu6kos A.H., [Toacrsix C. CJ,

Toactpix C. I'. YcoBepIIeHCTBOBaHHE METPHUK OIEHKH CIOXKHOCTH IIPOTPaMM,
OCHOBBIBAIOIINXCS HA aHAJIM3e rpada NOTOKA YIPABICHHUS (HA AH2IUIICKOM SI3bIKE)

O0yxoB A. Jl. [ToctaHoBKa 3aauu CTPYKTYPHO-IApPAMETPUUECKOr0 CHHTE3a CUC-
TEMBI 3JIEKTPOHHOTO JOKyMEHTOO00POTa HAyYHO-00Pa30BaTEIbHOTO YUPEKICHHS

Aben A. X. Meroa mmdpoBanus nepenaBaeMoil HHOPMALMU 10 CIIyYalHOMY
BAKOHY veuveueertrtentesententeststeneesesteneesestenees e st e ees e st eneese st et eb e et et eb e st et ebeshentebestentebesteneenens

IIpouecchl 1 anmapaTbl XUMUYECKHUX
U APYTHX NPOUZBOACTB. XHMUESIL ...ooveuiiiiiienieiietinieienteaestesteeeneenesseneeneenene

Kapnymkun C. B., Kpacusauckuii M. H., Bopucenko A. b. Onrumuszamnus
(hyHKIIMOHHPOBAaHUS OOOPYIOBaHUS JIEHCTBYIOMIETO MHOTOACCOPTUMEHTHOTO
MPOM3BOJICTBA MPH PEAIN3alMHU 3aKa3a Ha BHIITYCK HOBOTO MPOAYKTA ..........ee.....

I'onoBanunkos A. b., BoporneBa C. b., Jlyrbknna H. A. MonenupoBanue
Ipolecca HarpeBaHus BO3LyXa KOHICHCUPYIOIIUMCS TapoM B IByXTPYOHOM Te-
TIOOOMEHHIKE ...eeeuuirieeriiereeniinteenineeeesineeeesnneeeestnaeeessnaeeeesnnaeeessnaneessanens

Beasies II. C., Honymkun . JI., Maxkees II. B., ®poJioB B. A. Moandukarms
He(l)TSIHI)IX JOPOKHBIX 6l/ITyMOB MOJIMMEPHBIMU MaT€puajlaMu IJid IMOJTYUYCHUA
ac(asbTOOETOHHBIX ITOKPBITUI C MOBBIICHHBIMH KCILTyaTal[IOHHBIMU XapaKTe-
PHCTHKAMI ..eeeeuttteeenntteesnntteesasteeesasateesaaseteessameteessseeeessaseeeessnmeeeessnmseeessnmees

CeBoctbsinoB M. B., Hnbuna T. H., Ky3neunosa U. A., Ocokun A. B., Map-
TaxoB M. I'. PecypcocOeperaromnii TEXHOJOIMYECKUI KOMIUIEKC JUIS TTPOU3BO/I-
CTBa TPaHYJIMPOBAHHBIX CTAOWIM3MPYIOIIMX N00ABOK HIE0EHOYHO-MACTHUHOTO
FYoT00 05 N0 TRTSS o) ¢ N

Bopooses 10. B., ®apaxmuna U. B., Ceupunaos JI. A. AHanu3 coaep kaHus
OCHOBHBIX KOMIIOHCHTOB B JTU3CJIbHOM TOIUIUBE TIOCIIC MEXAaHOAKTUBAIIHH ..........

172

172

182

191

199

208

217

233

238

238

255

264

272

280

168 ISSN 0136-5835. Bectuuk TI'TY. 2016. Tom 22. Ne 2. Transactions TSTU



CONTENTS

Automation. Information Technology.

Control. INStruments ... e 172
Dvoretsky D. S., Dvoretsky S. L., Ostrovsky G. M., Tolstykh S. G. Concept of
Engineering Systems Flexibility ThEOry .......ccccoovvviiiienienieiieiiciecieceee e 172
Filatova A. G., Churikov A. A., Divin A. G. Method of Nondestructive Control
of Thermophysical Properties of External Thermal Insulation of Cylindrical
Products (171 ENGLIST) ......covveeeeeiieieeieeeeeeete ettt eseesse s 182
Mainikova N. F., Zhukov N. P. Identity of Temperature Fields Produced by Flat
and Spherical Heaters in the Method of Non-Destructive Thermal Testing ............ 191
Vlasov A. P. System Analysis of “Energy Saving” Subsystem at Chemical
INAUSTY ENEEIPIISES ..eveeuieiiiiiieitietieteeit ettt sttt ettt st eb et e e nes 199
Babichev A. M., Podolsky V. E., Gribkov A. N., Tolstykh S. S., Tolstykh S. G.
Improvement of the Programs Complexity Evaluation Metrics, Based on the
Analysis of Control Flow Graph (i1 English) .......cccceooeeveieenieiieieeeeeeeeeeee 208
Obukhov A. D. Formulation of the Problem of Structural and Parametric
Synthesis of Electronic Document Management System of Research and
Education INStITULE ........coeeiiiiiiiiiiieesce et 217
Abed A. Kh. Encryption Method to Transmit Information at Random ................... 233
Chemical and Related Engineering.
CREMUSETY ..ottt ettt ne 238
Karpushkin S. V., Krasnyansky M. N., Borisenko A. B. Optimization of Existing
Equipment for Multiproduct Batch Plants in New Product Release ........................ 238
Golovanchikov A. B., Vorotneva S. B., DulkinaN. A. Simulation of Heating
Air in Double-Pipe Enclosed Heat Exchanger Using Condensing Vapor ................ 255
Belyaev P. S., Polushkin D. L., Makeev P. V., Frolov V. A. Petroleum Bitumen
Modified by Polymer Materials for Asphalt Concrete Surfacing with Improved
Operational Performance ...........cccoovieeiiiiiiiieiienii et 264
Sevostyanov M. V., Ilyina T. N., Kuznetsova I. A., Osokin A. V., Martakov L. G.
Resource-Saving Technological System for Production of Granulated Stabilizers
for Stone Mastic ASphalt CONCIELE .........ccevvverrieriieiieieeiere ettt 272
Vorobyev Yu. V., Farakhshinal. V., SviridovD. A. Analysis of the Main
Components in Diesel Fuel after Mechanical Activation .........c..coccecevenercnenceene. 280
ISSN 0136-5835. Bectauk TI'TY. 2016. Tom 22. Ne 2. Transactions TSTU 169




MaTeMaATHKA. DUBMIKA ........oooooiiiiiiiiiiiiieeee e 286

HBanos B. M., ®ogdana C., JlanoBasi A. B., Moropuna H. II., ®enocona E. O.

Du3nUecKas MOAEIb INEKTPOHHO-ONTHUECKOTO MYAPA ..ceveeveurereeieeneereennesaneaes 286
Jlomakuna O. B. I'pagiieHTHas KBA3HONTHKA CBEPXBBICOKUX YACTOT ....c..ccuveennnse 292
MammuHocTpoeHne. MeTANT000PADOTKA .........c.cveueieiiiiiicicieicicccceenes 303

Banun B. A., Kosomun A. H., CoaxatoB A. B., Xapun /I. A. Pe3s6odpesep-
HBIE CTAHKH C T'MJPABIMYECKUMHU BHYTPEHHUMH ((OPMOOOPA3YIONIMMHU) CBS3SIMHU
Ha OCHOBE IIArOBOTO THAPOTIPHBOA «..veeuvveeereenreerureenureensreesseeesseessreesseesmseesseennnes 303

Cumanud H. A., Konosasos B. B., Ponnonos 10. B. AnantusHoe ynpaBieHue
THAPABIMYECKAM IIPECCOM Ul Pa3AeiCHUs TOJCTOJHMCTOBOTO M MPO(GHUIBLHOTO
MIPOKATA B XOJIOTHOM COCTOSTHHH ...vveenvveeereeneveensreensseensseensseessseesssesnssessssesnssesnssesnses 315

MarepuajioBeeHHe. HAHOTEXHOOTHHE .........c..ccocoviiiiniiiiiniiiinieiccnieeees 323

JbsiukoBa T. II., Xau FO. A., Opaosa H. B., Kouapamos C. B. Okucnenue
MHOTOCJIOMHBIX YIJICPOJHBIX HAHOTPYOOK B Mapax MEPEeKHCH BOAOPOJA: 3aKOHO-
MEPHOCTH F AMMEKTBI ....eevvvenvieneeeeresiresseeseeseessesseesseesseenseasseesseassessaesseesseessesnsessesnes 323

Hamu HoBbIe podeccopa, AOKTOPA M KAHAUAATBI HAYK .....c.cooovvvenennnne 334

170 ISSN 0136-5835. Bectuuk TI'TY. 2016. Tom 22. Ne 2. Transactions TSTU



Mathematics. PRYSICS ........c.cccoooiiiiiiiiiiiciecceeeee e 286

IvanovV. M., FofanaS., LanovayaA.V., MotorinaN. P., FedosovaE. O.

Physical Model of Electron-Optical MOIr€ ..........ccccoevieiiiiiinieieieeieeeeeee e 286
Lomakina O. V. Gradient Quasi-Optics of Ultrahigh Frequencies ....................... 292
Mechanical Engineering. Metal Treatment......................ccocooeeineininennnnnn. 303

Vanin V. A., Kolodin A. N., Soldatov A. V., Kharin D. A. Thread-Milling
Machine Tools with Hydraulic (Formative) Connections on the Base of Stepping
Hydraulic DITVE ...oooiiiiiii ittt 303

SimaninN. A., KonovalovV.V., RodionovYu.V. Adaptive Control of
Hydraulic Press for Separation of Heavy Plate and Rolled Metal in Cold
CONAITION 1.ttt ettt ettt sttt ettt saeesbe e beebeenaeeneas 315

Material Science. Nanotechnology ... 232

Dyachkova T. P., Khan Yu. A., Orlova N. V., Kondrashov S. V. Oxidation
of Multiwalled Carbon Nanotubes by Hydrogene Peroxide Vapor: Laws
ANA EFEECES .ttt 323

New Professors, Doctors and Candidates of Sciences ................................ 334

ISSN 0136-5835. Bectuuk TI'TY. 2016. Tom 22. Ne 2. Transactions TSTU 171




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


